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ABSTRACT
The contact of ultramafic rocks distribution, metamorfpompangeo and mollase deposit are restricted by
the structure of lasolo fracture with relatively direction of the northwest to the southeast, produce nickel-
lateritic deposit with normal type of laterization, infill fractures and colluviums laterization. Normal type
following the principle of horizontal-vertical laterization, infill fractures are characterized by supergene
enrichment in ultramafic rock fractures and contamination laterization by collovium deposit. A field
observation shows that horizontally the distribution of nickel- lateritic deposit is relatively contact with
metamorphic rocks, sediments and molasses deposit. This distribution restrict beliefs to interpret the normal
type in exploration stage to nickel- lateritic deposit which regarded have perfective value levels are quite
low (< 1%), if linked to the needs of the value of nickel content at the time, but on the type of infill fractures
and colluviums has an average of Ni over 2%. This research is a study of some exposure data, drill point
data and regional geology is closely related to the regional fracture structure Lasolo, it is aimed to determine
the statistical correlations of laterization type by applying drilling method, thin section, x-ray fluorescence
and cluster analysis approach. The result of research can be concluded that normal laterization following
the flow of ground water that penetration is limited by the fracture structure of lasolo, it formed rock
fractures and accompanied by the flow of ground water and occurs laterization process, ultramafic rocks
when undergoing a laterization process is restricted by the closure of molasses deposit so laterization
formed more easily saprophyte layer compared to limonite.
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Introduction
The formation of nickel-lateritic deposit is caused by
geological, climate, water and topography processes
that occur in ultramafic rocks, as a laterization
source in ultramafic rocks are also influenced by the
type of non-ultramafic rocks around it. It is obvious
can inhibit laterization and produce low nickel con-
tent. Tectonic aspects also play an important role,
especially in the formation of limonite-saprophyte
layers that sometimes there is a layer that is not con-
tinuous but overlap.
Southeast Sulawesi entered in geological provin-
cial of ultramafic rock spread large enough in the
east of Sulawesi Island, it is called as East Ophiolite
Sulawesi (Sukamto, 1993; Kadarusman, 2004).  Here,
it is known that Southeast Sulawesi has potency of
laterite nickel.
When the government of Indonesia opens the
door of mine investment then Southwest Sulawesi
be a target of laterite nickel exploration, but many
failures to get nickel reserve that fulfill mining stan-
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dard.  This failure occurs if location of exploration is
done in fracture structure zone of Lasolo.  This is
mistaken, because the assumption that the fracture
structure of Lasolo limit deposit of laterite nickel
spread with other rock, also low-content nickel.
The mistaken prove after the author through ob-
servation in the field gets physical characteristic of
disperses geological condition in contact with ultra-
mafic rock and limestone, metamorf and molase
deposit.
These geological conditions can be found in re-
gional fracture zone of Lasolo, in which this fracture
looks clearly limit dispersion of nickel lateration
horizontally or vertically on molase, metamorf and
limestone deposits.  The activities of Lasolo fracture
causing ultramafic rock formed size-varied frag-
ment, but this is precipitate the forming of laterite
nickel. But, this process is accompanied with trans-
portation tectonic effect of limestone, metamorf and
molase deposit, and then laterite nickel.  Hence, the
forming of laterite nickel deposit is limited by atmo-
sphere effect.
Based on field data and laboratory analysis, this
paper tries to explore characteristic of laterite nickel
deposit related to the surround rocks, by using sta-
tistical analysis and drilling data. Regionally, the
research site entered in geological map of Lembar
Lasusua – Kendari, Sulawesi.  In Southeast Sulawesi
consist of ultramafic rock in cotact with sediment, on
Hialu path and contact with malihan rock in the era
of Paleozoikum on Tinondo path (Rusmana et al.
1993). The location of sample entered in Anggowala
mountain and in the east of Baroboro and Torobulu
mountains that entered in administrative area of
Southeast Sulawesi, aimed to determine the influ-
ence of regional fracture structure of Lasolo and
molasses deposit on the formed of lateration type
(Fig. 1).
Material and Methods
To obtain outcome maximally, it is necessary to do a
systematic and planned research based on a method
of research. The method of research used was
wingkie-type drilling method, xrf type, petrogra-
phy, as a comparison to complete laterization analy-
sis used SPSS IBM v.21 in 330 samples were
grouped into 36 types of general data (appendix 1)
and fractures (appendix 2).
Result and Discussion
Lasolo Fracture
The location of research included in East Mandala of
Sulawesi (East Sulawesi Ophiolite Belt) (Sukamto,
1975) that formed as a result of Australians’ plate
collision and Pacific, and interpreted as a dismem-
bered ophiolite (Silver et al., 1978; Simandjuntak,
1986; Monnier et al., 1995; vide Hall and Wilson,
2000).
Structure of shear joint, shows slip-fibre
serpentinit, irregular quartz veins, thick 1-2 mm.
generally, the characteristics of slip-fibreserpentinit
exhibit thin surface and yellow-greenish, yellow-
brownish, gray-greenish to pale green or yellow-
greenish. The general position is relatively directed
to the Northeast - East Northeast (N45oE - N 70oE),
the slope of stocky ranging from 60o to 80o. By using
the fan diagram obtained the general position of
stocky is N40oE formed by the main maximum affir-
mation (ó1) is relatively to the Northeast - South-
west and N 310oE  of main minimum affirmation
(ó3). This is a splay of Lasolo fracture. The general
direction of Lasolo fracture is southeast-northwest-
ern (Charlton, 2000). This fracture is also formed a
regional fracture, Lawanopo and Matano in South
Sulawesi. Interestingly also to be studied, that
Lasolo fracture clear boundaries that separates
ophiolite and metamorphic rocks, molasses, lime-
stone, sediments and alluvial deposits.
Fig. 1. The arrow indicates the location map of research in
southeastern of Sulawesi Island
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Appendix 2
No Sample Ni Co Fe SiO2 MgO
A 0.69 0.04 19.5 36.6 22.6
B 1.02 0.077 36.4 20.4 4.7
C 0.95 0.08 36.3 18.1 11.9
D 1.13 0.104 45.7 8.2 2
E 1.1 0.053 24.8 32.1 15.5
F 0.95 0.046 21.8 33.8 20.9
G 1.11 0.057 28.4 26.8 14.9
H 0.91 0.035 18.5 36.1 23.2
I 1.12 0.058 29.7 25.8 12.8
J 1.19 0.047 24.5 32.2 15
K 1.25 0.065 32.2 22.4 8.7
L 1.17 0.066 31.8 23.6 6.7
M 1.27 0.065 32 24.7 7.1
N 1.12 0.05 25.9 31.7 12.4
O 1.14 0.046 26.4 28.9 13.8
P 0.91 0.036 18.2 39 20.4
Q 1.39 0.077 31 28.2 6.4
R 1.33 0.048 22.5 32.1 17.3
S 0.91 0.065 29.4 25 12.6
T 1.16 0.098 41.5 14 3.9
U 1.01 0.089 48.2 4 0.6
V 1.05 0.09 47.7 4.5 0.7
W 1.03 0.087 47.7 4.7 0.6
X 1.07 0.075 48.3 4.4 0.6
Y 1.09 0.077 47.6 5.7 0.6
Z 1.12 0.071 47.6 5.7 0.6
AA 1.08 0.107 43.4 13.7 0.9
BB 1 0.068 31 36.7 2.5
CC 1.3 0.028 14.9 45.9 19.2
DD 1.3 0.023 11.8 47.6 24
EE 0.84 0.016 8.2 45.5 33.2
FF 0.43 0.014 8 49.1 29.9
GG 1.25 0.096 45.6 9.6 0.8
HH 1.19 0.021 10.5 43.8 29.2
II 1.42 0.027 14.2 42.1 24.2
JJ 1.43 0.026 13.8 48.4 19.7
Appendix 1
No Sample Ni Co Fe SiO2 MgO
B1 1.17 0.049 25 33.3 12.6
B2 1.24 0.058 28.4 29.2 9.6
B3 1.36 0.124 35.6 20.1 5.3
B4 1.31 0.104 30.4 28.6 6.2
B5 1.32 0.065 29.1 30.1 7.9
B6 1.37 0.075 35.8 19.6 5.3
B7 1.47 0.091 39.3 15.1 2.5
B8 1.34 0.087 35.2 23.5 2.6
B9 1.55 0.116 33.1 24 4.8
B10 1.44 0.089 41.3 12.1 1.6
B11 1.47 0.067 35.6 20 5.5
B12 1.52 0.066 35.5 21 3.7
B13 1.5 0.062 33 23.7 5.3
B14 1.43 0.051 26.9 29.6 11.8
B15 1.55 0.054 28.7 27.9 10.6
B16 1.25 0.065 32.2 22.4 8.7
B17 1.45 0.07 36.1 19.7 4.5
B18 1.27 0.065 32 24.7 7.1
B19 1.35 0.081 46.5 8.2 0.9
B20 1.75 0.082 32.9 24.7 6
B21 1.6 0.05 25.4 33.1 12.2
B22 1.92 0.04 20.5 39.7 15.5
B23 1.19 0.097 47.6 6.3 0.7
B24 1.29 0.114 47 6.8 0.9
B25 1.34 0.093 45 9.4 1.1
B26 1.54 0.061 33.4 24.4 5.4
B27 1.58 0.053 29.6 30 7.2
B28 2.24 0.038 20.5 40.9 11.8
B29 2.43 0.038 20.6 38.4 14.1
B30 1.7 0.028 15 41 23.9
B31 1.68 0.098 43.6 10.6 3.6
B32 1.49 0.061 31 32.5 5.4
B33 1.58 0.06 30.4 35 3.6
B34 2.26 0.081 35.9 19.6 3.1
B35 1.18 0.014 7.2 53 24.9
B36 2.27 0.036 18.9 36.4 15.2
The exposure of ophiolite and the presence of
Lasolo shear is presumably related to the Sesar
Sorong are active again in Oligocene period
(Simandjuntak et al., 1983). This is reinforced by the
data of field that Lasolo fracture causing the formed
of dextral up-fracture of Anffowala, where in con-
tact with ophiolite and metamorf rock Mekonga,
limestone and molasses deposit are encountered in
the eastern. Molasses deposit consists of clastic and
carbonate sediments. Clastic sediment of Sulawesi’s
molasses consist of the formation of Boepinang,
while the carbonate sediment is associated to the
sandstone is Eomoiko formation (Surono, 2009).
(Fig. 2).
Morphology
Observations of morphology aspect showed that the
distribution of deposit of spot-shaped nickel-laterite
and covered by limestone, molasses and collovium
sediment. This has led some nickel mining com-
pany, classifying into non-prospect reserve. There
are two morphological types, namely:
Denudational wave, arranged by ultramafic
rocks, sandstone, limestone, molasses deposit
collovium fragment of clay-sized metamorf rock
weathering to gravel colored brownish gray. Gener-
ally, the sandstones have a low level of resistance
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that was controlling the morphological characteris-
tics. (Figure 3).
Denudational flatting, arranged by brown-soil
residual, blackish-brown. The appearance of field
exhibits flatting condition, in this location of study
has undergone a process of peeling caused by ero-
sion and weathering processes (Fig. 4).
Ultramafic
Despite the general properties of periodite showed
black-gray fresh colors, black-colored weathered,
holocrystalline texture, faneroporphyritic, subhedral
mineral - anhedral, massive structure, olivine-min-
eral composition, pyroxene, but there are differences
in petrographic properties.
Petrographic observations (AD05) with magnifi-
cation (50x) exhibit a gray-black color, grain size (0,5
– 3 mm), porphyritic texture, massive structure, con-
sisting of olivine mineral (47%), bronsite-type pyrox-
ene (13%), hyperstene (17%), diopside (12%), ser-
pentine (2%), opaque mineral (2%), and hornblende
(7%), “pyroxene-hornblende-peridotite” (Fig. 2a).
The appearance of petrography (AD07) in magni-
fication (50%) exhibit the dark-gray color,
holocrystalline texture, porphyritic, euhedral min-
eral - subhedral, massive structure, consisting of ser-
pentine mineral (88%), pyroxene (5%), opaque min-
eral around (5 %) and also found opaque minerals
(2%), “serpentinite”.
For sample (AD 08) olivine (43.7%),
Orthopyroxene (9.5%), linopyroxene (5.5%), Spinel
(2.0%), Serpentine (28.7%), Talc (4.5%), Opaque
(2.8%), Carbonate (2.0%), Tremolite (1.3%),
“Serpentinized of Lherzolite Peridotite.”
The section exhibits holocrystalline allotrio-
morphic texture, consisting of olivine, pyroxene, and
spinel. The intensively fracturing and alteration of
olivine into serpentine formed the likely of
porphyroblastic texture, consisting of pyroxene
phenocryts, anhedral in shape, and 0.8 – 3.5 mm,
locally 5.0 mm in size, embedded in the groundmass
of serpentine and olivine (< 0.5 mm in size). The in-
clusion of olivine on the pyroxene formed the
poikilitic texture. Some phenocryts of orthopy-
roxene has inclusions of fine grains clinopyroxene in
their cleavage to form exsolution lamellae texture.
(Fig.2b). This sample is medium altered, the serpen-
tine and the spotted of opaque minerals present on
the fractured of olivine and the cleavage of pyrox-
ene. Talc ± tremolite beginning altered the fractured
or cleavage of pyroxene and some pyroxenes are
pseudomorphosed by talc. The veins or veinletsof
serpentine ± talc and carbonate present to cut the
rock in some area of thin section.
The difference of petrographic properties is also
indicated by the appearance of alteration of green-
ish-gray color ultramafic of serpentine clay, pyrox-
ene, while the color of weathering indicates the
gray-brown color, reddish brown and dark brown.
Profile of Ni laterite Deposition
Laterization occur of ultramafic is characterized by
rock alteration to shape fragment and clay gray-col-
ored soil.
a.   General Type
Vertically, found at the top there is limonite layer
with a thickness of up to 8 meters, dark-brown col-
ored, with a value of nickel 0.4% to 0.8% and iron
32% to 47%. Furthermore, there is saprolite layer
with a thickness of 12 meters, gray, gray-green with
a value of nickel 0,8% to 1.7%.
Fig. 2.(a). Thin incision “pyroxene - hornblende – peri-
dotite” exhibits olivine, pyroxene, serpentine,
hornblende, opaque, (b) The photomicrograph
exhibits the likely of porphyroblastic texture,
consisting of pyroxene phenocryst embedded
in the fine grains groundmass of olivine. The
phenocryst of pyroxene shows the exsolution
lamellae and poikilitic texture. The olivine
shows the intensively fracturing and then they
beginning altered into the secondary mineral of
serpentine.
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Fig. 3. Dendogram of laterite general
In dendogram, there are 3 (three) groups of clus-
ters in layers type, 1 (Y to GG), 2 (A to II) and 3 (I to
B). Overall this cluster interconnected and cluster 2
and 3 are a group of large clusters. This is indicates
the concentration of layer-type laterization shaped
occurs following the horizontal pattern of laterite
deposit (Figure..3.
b.  Fracture Type
Saprolite layer of laterite deposit is distribute hori-
zontally follow the wave topography. Brown, dark-
brown colored and frequent indicate yellow-brown
color, a thickness of 6 meter and a minimum of 4
meter, the average of nickel content over 2,0 %.  The
artificial fracture is found of ultramafic rock to
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shape irregularity pattern with a width of 20 to 90
cm with enough strong alteration level to produce
gray color for the rock side was covered by limonite
layer.
There are dendrogram of fracture type with three
cluster (B3, B16), (B32, B31) dan (B22, B35), in which
cluster 1 and 2,3 is closely related to shape two clus-
ter. This is indicate that the concentration of fracture
type follow vertical pattern of laterite deposit
(Fig. 4).
c.  Collovium Type
Generally, distribution of collovium occupy the base
of rock slope and physically.  The appearance of
field, exhibits collovial consisting of limestone frag-
ment, schist, quartzite with different size and color.
In general, the fragment of schist shows gay, brown-
ish-gray color, the relatively size of < 3 cm, angled
until rounded.  While, quartzite shows the relatively
fragment of < 2 cm, rounded and its cavity filled
oxide mineral.
The appearance of field for collovium that cov-
ered ultramafic rock laterization.  The alignment of
schist fragment and quartzite follows slope with
relative angle 100.  This slope shows that molasses
deposit covered laterization, weathering of ultrama-
fic rock undergone transportation process.  There is
difference of nickel value of saprolite layer showed
0,8 % to 2,6% (Fig. 5).
Based on the appearance of field for koloviumbila
sediment is related to the tectonic processes that
work, it can be said that have the same physical
characteristics with lake alluvial deposit (Qac) in
regional geology, so the alluvial unit is correlated to
the old region and deposited in the lake area lacus-
trine (continental environment).
Fig. 4. Dendogram of laterite fracture type
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Conclusion
1. The forming of general type of nickel-laterite de-
posit is started by weathering of ultramafic rocks
whose intensity is influenced by geological struc-
ture, water, surface, ground water and produce li-
monite, saprolite layers. The high content of nickel is
found in the type of fractures caused by the intensity
of laterization serves to forming concentration by
chemical differences of nickel, iron, silica and mag-
nesium mobilization. While, on weathering pro-
cesses and alteration which occurs in ultramafic
rocks forming saprolite improves nickel concentra-
tion, but the process is restricted by the occurrence
of molasses deposition erosion so it does not form a
layer of limonite.
2. Dendogram forming three clusters where only
one cluster that shows relationship between general
and fractures types, it may be that the maximum
Fig. 5. Cross-section of collovium that covering nickel-
laterite deposit (no scale)
penetration of water following the pattern of frac-
ture structure that can be accompanied by erosion
accumulation of limonite layer.
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